CALTFORRIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT
FER-119

March 31, 1981

1, Name of fault.

Serra fault.

2. Location of fault.

Northern Ban Matec County, in the San Francisco South and Montara
Mountain 7.S5=-minute quadrangles (see Figure 1).

3. Remson for ewmluation.

This report is completed ag part of a ten-year program to evaluate
and zone actlve faults (eee Hart, 1980). The Berra fault was originally
zoned for Speciasl Btudies in 1974 (see Figures 2A and 2R).

I, References.

Berlogar, long, and Assoclates, 1975a, Englneering geologic investigation

at the southwest corner of Vista Grande and Coloredos Drive, Millbrae,
California: Unpublished consulting rePort filed with the City of
Millbrae (AR¥162).

s 1975b, Bngineering geologlc investigation, Lot #16, Block
#10, Silva Ranch Subdivision 2A, Millbrae, California: Unpublished
consulting report filed with the City of Millbrae (ARFi6h).

Highlasnds No. 10, Millbrae, Californie: Unpublished consuliing report
filed with the City of Millbrae (AR¥IG5).

» 1978, Geotechnical investigation, subdivision of Lot
No. 78, Millbrae Meadowe No. 3, Parcel No. 021-083-090, Millbrae,

California: Unpublished consulting report filed with the City of.
Millbras (AR#829).

Bonllla, M.G., 1971, Preliminary geologic map of the San Frnnciéeo Seuth
quadrangle and part of the Hunters Polnt quadrangle, California:
U.5. Geological Survey Miscellaneous Field Studies Map MP-311.

Note: Numbers in parentheses refer to CDMG file numbers. ABf  refers to
report in the Alguist-Priolo file; C# refers to report in the informal
consulting report file. Both of these files are currently in the San

Francisco Districet Office.

s 1975c, Englneering geologle investigation, Lot #83, Millbrae
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Jones, WJllldm F Inc., 1977, A gcotechnlcal investigation for Lots - 69
' ?0 and 71, Mlllbrae nghlands No, 10, Millbrae, California; Un-.
publlshed consultlng rcport fjled w1th the Clty of Millbrae [AP#SSS),
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. Purcell, Rﬁoadee and‘ASQOleteS 1976 Geologic aneetlgetlen Lots 16
end 17, Bleek 72, la Prende Drive, Millbrae, California:"" Unpublished
ceneultxng repert filed with the City of M111bree (AP#ISS) '

‘Fairchild, 1941 "Black and white aerial photographs, fllght 6660, numbers
27 to ?1, and 65 to 68, approximite scale 1:¢uoa

Real, C., p c. Earthqueke epleentefs‘lgﬂo 1974: Ban Francleco sheet
Cellfornle Division of Mines and Geology, Unpubllshed date on f11e
in San Francisco District Office. : : :

Rheades, Deniel'J_,‘end Asspciates, 1975, POundetlen englneerlng and
engindering geology investigatiom, Lot 5, Block 34, Mills Cstates
No. 20, Milibrae, California: Unpubllshed eeneultlng report F1led
w1th the Clty of M111bree (AP#161)

Rowland, 'R.E. 1976, Geelogle report on Geee preperty, 6 Le Soldne Miil-
bree, CallfDTﬂLd publlbhed ceneultlng repert f%led w1th the Clty
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Wood, P.R, 1979 GCDnglc TeCDnnalbbdnCE Lot 9- B,- befween AﬁTalV15ta
“and El Bonita Way, Millbrae, Callfernla Unpubllshed consultlng
report filed with the City of Mlllbree (AP#IDSE)

L Summary of' anllable 1nfermet1en

‘ (o wreat- di Mﬁmﬁ?‘) o ‘
Ihe Serra fault wee erlglnelly zoned by the Stete Ceeleglet in 1Q74

‘(Cellfernle Division ef anee,end Geo}egy‘;974e 1974b) ‘ Infermatlpn ln: J
the plenefile indiceﬁee.that theee two meps'we?e eempiled‘byucﬁfu-efmetreng'
beeed on Bonilla (1971), Brewn (1972}, dﬂd Brebb and Pampeyan (1972) ”
eFurthermore, Armstreng 5 cempllatlons note that the Serre fault cuts
‘dEpDSItE of . Qudternary age. . At the tlme the eriglpelMSSZ*mape were ieeﬁed,
‘ﬂhch fuults were zoned as potentially aetive3§eulte' Slnce the erlglnel '
"meps were. 1eeued the pOllLlES and eriterle eencern1ng the Alqulst PTlOlOl
.Act have been modified such thet enly these feulte whlch are uff1c1ently
.eetIVe (Heleeene) end well- detlned are now zoned (Hert 1980) Thue; Te-
moval of the 587 aruund the Serre fault mdy be Warranted 1f ev1dencc Df
H,010cene fauTt movoment 15 lacklng | |
The yeungeet unit. that any reference 1dent1f1es as belng cut by the

Serre fault is the Colma PDdetan late Plelstecene Jin ege (Brabb and -
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Pampeyan, 1972; Ellen, et al, 1972; and, Pampeyan, 1979). The Merced For-

mation is shown to be offset in many.places, with Franciscan bedrock thrust

over Merced. Meyer, et al(1980), has dated the type Merced as about 0. 45
(besa? Merced )

miilion years old, but the age of the unltAln the location of the Serra

fault is not known with certainty.’ The Colma Formation is generally be-

lieved to be younget than the type Merced. Efpﬂfm observed ‘é""’l"?’%'-‘ ”’"Mfl’ ﬁ“#’m
ﬂmhmifﬁ&sé&wufaﬁw.&ufﬂ%m@awmnﬁfnr&mumﬁjfkémmf .fﬂﬂdﬁﬁvdécj f?ﬁ

(&g b .

ﬁb¢éﬁméhfj&£5hvﬁﬁm'mv 4ﬁmurjﬁa!£ﬂm eomdhedid ﬂﬂf.«wénmadf d%w&f%yﬂwf#dﬁf
would i an Jafawﬁi'%{r%Acuwwwﬁuﬂa:aéynémumuud” 6 by Ay :

Several consulting reports have been completed in the vicinity of
the Serra fault, and the fault has been located in several of these in-
vestigations. The results of these studies are summarized in Table 1.
None of these reports document the relationship of the fault relative to
units younger than the.Colma Formation, with the exceptions of onélreport .
which depicts an alluvial deposit as not being affected by the fault
(Purcell, Rhoades, and Associates, 1976, AP#lBS). (And, I question whether
this deposit was indeed alluvial or colluvial, base{largely on the steep-
ness of the slope trencheql In any case, the age of this deposif has not
been established.

Neither do any of the available reports recognize topographic fea-
tures indicative of Holocene faulting. Based on a similar analysis,
Pampeyan (1979) concluded that the Serra fault can only be demonstrated
as having movement along it during the last 700,000 years (late Quatarnary)..ﬂdp

6. Air photo interpretation; field investigations.

Fairchild (1941) air photos were interpreted specifically for the
purpose of detecting any evidence of Holocene thrust faulting. In general,

the Serra fault is mapped along a broad, northeast-facing hillfront. This

broad hillfront could conceivably be a remnant fault scarp, and is rather

Abwhumfduuwfgé d@nmmﬂ&ﬁﬁyf-
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dissected indicating it is considerably older than Holocens in age. No
well-defined features indicative of Holocene fault movemént were detected
anywhere aleong or near the mapped traces of;the Serra fault.

A rapid field reconnaissance was also made along the fault. Numerous
exXposures of highly sheared.FranciSCan material were noted in the proximity
of the trﬁces shown on the Speéial Studies Zones maps. In one location,
Franciscan has clearly overthrust younger material (probably Merced For-
mation) (see Figure ZA). And; the mapping of outerops permitted ﬁe to - CD
follow, in general, the assumed main trace of the Serra fault (that which |
juxtapsoses Franciscan with younger material). Nowhere was any exposure
noted in which the fault-soil relationship could be observed.
7. Seismicity.

Numerous epicenters were recorded in the vicinity of the Serra fault
between 1900 and 1974 {(Real, p.c.). However, because of the proximity of
the Serra fault to the San Andreas, one cannot say with any certainty. that
these-erfnﬁﬁ- wers produced‘hy movement along the Serra fault at depth. In-
deed, the most likely source for these epicenters is the San Andreas fault.

8. Conclusions.

Movement along the Serra fault during late Quéternary tine hﬁs begn
demonstrated by virtue of faulted Merced deposits, énd the fault was orig-
inaliy zoned on this basis. However,ﬁeither this investigator nor any
other investigator has produced sny evidence to support Holocene activity
along the Serra fault. Similarly, no evidence has been found that would
conclusively demonstrate that the fault has not been active during the
Holocene, The absence of narrow scarps similar to those found along the
Ventura and similar faultiis'épgﬁéétiVE'that the fault is not sufficiently

active (Holocene)to warrgnt zoming. The nearby San Andreas fault is the
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most likely source of the recordéd earthquakes; however it is not incon-
ceivable that earthquakes have occurred along the Serra fault in recent
time,

The Lignly sheared nature of the Franciscan material along the fault

zone would tend to make locating the most recently active trace difficult.

————3In some places, one can detect a trace that has has movement along it during -

the Quaternary by virtue Gf the presence of the Merced Formation. However,

_One cannot state with any cértainty that this trace is or is not the trace

along which the most recent movement has occurred.

9. Recommendations.

. Aithough conclusive evidence that the Serra fault has ndt‘had move-
mant;oécur along it durinngolocene time is lacking, there is also no
efidenca-to support Holocene movement along the fault. Therefore, the
fauit woutld not be considered active under the present zoning criteria
(see Hart, 1980), and it is appropriate to remove the traces of the Serra
fault from the Special Studies Zones maps. The removal of these SSZ's

are, therefore, recommended.

THEODORE C. SMITH
Associate Geologist

R.G. #3445, C.E.G, #1029
March 31, 1981
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Table 1. Summary of results of site-specific investigations by consulti

File #

Consultant
AP #161 Rhoades & Assoc
AP# 162 Berlogar, long & Assoc
AP# 163 Crosby & Assoc
APR# 164  Berlogar, Long & Assoc
AP# 165 Berlogar, Long & Assoc
AP# 184  Rowland
APR# 185 Pnrcell, Rhoades & Assoc
AP# 539 W.F. Jones, Inc
ARE 641 JCP-Geclogists
AP# 829 Berlogar, Long & Assoc
AP§ 912  JCP-Geologists
APF 1052 Wood
AP# 1228 JCP-Engineers & Geoclogists
C# 398  H.F. Donley & Assoc

Active
Faull
Trenching  (ther Msthods® Found

Ho L, T, B, R |
No A, L, R Ko
No A, L, R o
Ko 4, L, R Ho
o A, L. R Yo
Fes 4, L, R Ko
Yes A, L, R
Ko L, B, SR Ho
No A, L, R Ko
No T, L, R, & o
No A, L, R Yo
No R, B Ho
Yes T, A, L, R No
No A, M, R

ng geologlstae.

Lomments

Thrust fault cutting
Merced found. Setback.

Faults identifled as active
based on the presence of
gypsum. Setbecks. Fault/
s50il relationship not obs.

Setbacks established along
"potentially active faults"

Potentially active faults
mapped

* A: Aerial photo interpretation; T: Test pits; L: Litefature revieﬁ; R: Reconnaissance mapping;
SR: Beismic refracticn; B; Bore hole correlation; M: Magnetometer surveys.
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MONTARA MOUNTAIN QUADRANGLE

STATE OF CALIFORNIA
GOODWIN J. KNIGHT, GOVERNCR
HARVEY 0. BANKS, DIRECTOR OF WATER RESOURCES
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